Despite the many reports available on chimerism status after allogeneic hematopoietic transplantation, few studies have focused on chimerism using peripheral blood progenitor cell (PBPC) alone as source of hematopoietic stem cells, either adult or children. [1] [2] [3] We conducted a retrospective study in 39 children with leukemia assessing whether the achievement of early (day þ 30 after allogeneic PBPCT) full donor chimerism status would allow us to separate children at high or low risk of relapse. The main characteristics of patients, donors and transplantation are shown in Table 1 . Informed consent was obtained according to institutional guidelines for all procedures. The clinical protocols for mobilization, apheresis and transplantation were approved by the Institutional Review Board. Details of mobilization, apheresis and transplantation procedures have been reported elsewhere. 4 Chimerism studies were carried out on genomic DNA obtained from peripheral blood (PB) or bone marrow (BM) samples, taken at the time of neutrophil engraftment, on day þ 30, and 3, 9 and 12 months after transplantation. In addition, PB or BM samples were taken depending on clinical events following transplantation. Samples were amplified by polymerase chain reaction (PCR) with a panel of six single tandem repeat (STR) and variable number of tandem repeat (VNTR) markers. 3 Patients were closely followed and clinically evaluated daily. Time to neutrophil and platelet engraftment were recorded. Acute and/or chronic graft-versushost disease (GVHD) were diagnosed clinically and by pathology examination of a skin biopsy when required. Complete donor chimerism (CC) was defined as the presence of 99% or higher donor DNA as detected by the PCR-STR assay. Mixed chimerism (MC) was defined as at least 1% recipient DNA as detected by the PCR-STR assay.
PBPC provided a rapid acquisition of full donor chimerism early after transplantation. In all, 27 patients (69.2%) showed CC by day 30 after transplantation. The median time to achieve CC was 15 days (range 8-750) (Figure 1a) . CC was documented in 33 patients (84.6%) sometime during the follow-up. In 6 patients (15.4%), CC was never reached. The median donor cell percentage in MC patients was 97% (range 80-98%). The only one variable that had a significant influence on chimerism status was the number of CD34 þ cells infused, either in univariate or in multivariate analysis (P ¼ 0.02). Moreover, when the CD34 þ cell dose was analyzed dichotomously above or below 5 Â 10 6 /kg recipient body weight, this influence was more significant (P ¼ 0.009). The high numbers of CD34 þ cells infused in our series are likely responsible for the lack of statistical significance of other classical variables. We used unmanipulated PBPC, but a similar finding has been observed using CD34 þ selected PB cells.
2 Table 1 Patients, donor and graft characteristics Chimerism status at day þ 30 had a predictive value for relapse. We found that patients who were in CC by day þ 30 had a lower probability of relapse than those who were not (54.5715% vs 20.879.6%; HR: 4.98; 95% CI 2.04-43.57; P ¼ 0.004) (Figure 1b) . Overall, 10 patients relapsed (25.6%), with a median time of 127 days (range 50-1290). Six of those 10 patients who relapsed did not achieve CC by day þ 30. The level of MC of relapsing patients was 5% (range 0-17%) on day þ 30, whereas it was 1% (range 0-7%) in patients who did not relapsed. Six patients who presented MC by day þ 30 achieved CC during the follow-up. Only one of these six patients did relapse, while only one patient that presented CC by day þ 30 developed MC during the follow-up, and then relapsed. The pattern of relapse was different depending upon whether patients had or did not have CC by day þ 30. All leukemic relapses among patients who were MC by day þ 30 occured during the first year post-transplant, whereas two patients with CC by day þ 30 relapsed during the first year and two relapsed in the fourth year after transplant (Figure 1b) .
MC by day þ 30, the number of CD34 þ cells infused and absence of chronic GVHD were significantly associated with a higher probability of relapse in univariate analysis. A trend toward higher relapse incidence was observed in patients transplanted in more advanced phase of disease (P ¼ 0.06). The multivariate analysis showed that MC by day þ 30, absence of chronic GVHD and the disease status at transplantation were significant risk factors for relapse. The predictive role of chimerism status for detecting relapsing disease is one of the most debatable issues after hematopoietic stem cell transplantation in patients with leukemia. 5 Some of the conflicting results may be due to the different methods used for chimerism analysis, the different type of stem cell sources and the use of T lymphocyte-depleted grafts among other factors. Many authors agree that the presence of increasing MC is strongly associated with leukemia relapse. 5, 6 MC might be due to the recurrence of the disease, something that could be clarified with concurrent MRD analysis. Unfortunately, specific molecular markers are not always available in these patients. So, patients at risk of relapse should be monitored in short periods of time, but this is expensive, time-consuming and not always rewarding.
The median follow-up for survivors was 36 months (range 6-108). In all, 14 patients (35.8%) died, 10 patients because of disease and four because of transplant-related toxicity. The status of CC by day þ 30 was significantly related with the development of chronic GVHD in our series. Patients who presented CC by day þ 30 had a probability of developing chronic GVHD of 80.878%, whereas the probability of patients with MC by day þ 30 was 48717% (P ¼ 0.04). Although patients with CC by day þ 30 had a lower probability of relapse, we did not find any statistical differences in the event-free survival between patients with CC and MC by day þ 30. In our work, the patients in CC by day þ 30 had a higher transplantrelated mortality (TRM) than those in MC, mainly due to GVHD. This fact explains that the fewer incidences of relapses did not result in a better survival. Patients who develop chronic GVHD have been related with a lower risk of relapse after allogeneic transplantation, either using BM or PBPC. 6, 7 This could be due to a protracted graft-versus-leukemia effect by donor cells in chronic GVHD. In fact, PBPC have been considered most appropriated than BM for transplantation in patients with advanced diseases because the higher incidence of chronic GVHD resulted in a better long-term survival. 8, 9 We may conclude that the analysis of chimerism kinetic would help clinicians in anticipating the post-day þ 30 major challenges: relapse for patients with MC or GVHD for patients with CC. This fact may be used to design a timely implementation of post-transplant measures in the group of patients with MC by day þ 30, such as faster tapering off immunosuppression, donor lymphocyte infusion and more frequent monitoring of chimerism. We are aware that the results of the present study should be taken with caution due to its retrospective nature, but further studies will clarify this interesting question. Figure 1 (a) Probability of complete chimerism after allogeneic PBPC transplantation. Median time to CC was 15 days. In all, 27 patients (69.2%) achieved CC by day þ 30. (b). Probability of relapse after allogeneic PBPC transplantation according to donor chimerism status by day þ 30, for MC patients was 54.5715 vs 20.879.6% for CC patients (P ¼ 0.004).
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